WS 6.3: Volumes

Calculus Maximus

Name K E L]ﬂ Date

Worksheet 6.3—Volumes
Show all work. No calculator unless stated.

Period

Multiple Choice

1. (Calculator Permitted) The base of a solid S is the region enclosed by the graph of y =1Inx, the line
x =e, and the x-axis. If the cross sections of S perpendicular to the x-axis are squares, which of the

following gives the best approximation of the volume of S?
yzx (A)0.718  (B)1.718 (C)2.718 (D)3.171 (E) 7.388
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E 2. (Calculator Permitted) Let R be the region in the first quadrant bounded by the graph of y =8 — X2 ,
the x-axis, and the y-axis. Which of the following gives the best approximation of the volume of the

solid generated when R is revolved about the x-axis?
(A)60.3 (B)1152 (C)2254 (D)319.7 (E)361.9
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Calculus Maximus WS 6.3: Volumes

B 3. Let R be the region enclosed by the graph of y = x2, the line x =4, and the x-axis. Which of the
following gives the best approximation of the volume of the solid generated when R is revolved about

the y-axis.
(A) 647  (B) 1287 (C) 2567 (D)360  (E)512
[
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D 4. Let R be the region enclosed by the graphs of y =¢e™*, y =¢", and x =1. Which of the following
gives the volume of the solid generated when R is revolved about the x-axis?

(A) j(ex —e_x)dx (B) j.(ezx —e_zx)dx (©) j(ex e )2 dx
0 0 0
(D) 7zj-<ezx —e )dx (E) 72'1[<ex —e )2 dx
0 0
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Calculus Maximus WS 6.3: Volumes

_C,/\ 5. (Calculator Permitted) The base of a solid is the region in the first quadrant bounded by the x-axis, the

graph of y = sin”! x, and the vertical line ,fil/ For this solid, each cross section perpendicular to the

_x-axis is a square. What is the volume?
(A)0.117  (B)0.285 (C)0.467 (D)0.571  (E)1.571
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iA\ 6. Let R be the region in the_ﬁrs,‘wﬂdlant bounded by the graph of y =3x— x> and the x-axis. A solid is

generated when R is revolved about the vertical line x =—1. Set up, but do not evaluate, the definite
integral that gives the volume of this solid.

(A) i2ﬂ(x+1)(3x—x2)dx (B) i2ﬂ(x+1)(3x—x2)dx ©) }272’(x)(3x—x2)dx
0 -1 0

(D) i2ﬂ(3x—x2)2 dx (E) }(3x—x2)dx 5‘/’3><—)<1—= &)
’ 0 x(3-*) =&
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Calculus Maximus WS 6.3: Volumes

Free Response

2D%
nd the y-axis.

\
)
7. (Calculator Permitted) Let R be the region bounded by the graphs of y = «/; ,/ y=e "

(a) Find the area of R.
Lﬁ:—'ﬁ
\ " 6,\/&"‘4\€M
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= 0. llb]| or 0162

(b) Find the volume of the solid generated when R is revolved about the line y =—1.

y=*
\Ax %1 (\l&r—kl ﬂJX
\'ﬂ 5=e'x \/" IO [(e F 1 )

il 1g A L 5
‘ B \/:"W’S [(ﬂ2+l>~ (w +D]A><
Y=l b

>

\ = }éﬁO or .12

(c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a

X

semicircle whose diameter runs from the graph of y = Jx to the graph of y =e¢ . Find the volume

of this solid.
\ dx @
-X
s y=e
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Calculus Maximus

8.

y=2+sinx, the x-axis, x =0, and x = —.
—_— -2

perpendicular to the x-axis are the following:

2] dy

WS 6.3: Volumes

(Calculator Permitted) The base of the volume of a solid is the region bounded by the curve

Find the volume of the solids whose cross sections

u‘["f[)a D j\
%() é-}'s;"l)g (D> é)avd label +
=72 +Sin¥ 5] W) an ?def'

) e

(a) Squares
m
\= S:W/Z(Z—rsm)a AM
J= 22 6O v
V= 57 (o) de
V=25.209

(c) Equilateral triangles

& V’S EERFAYY

&\3"77, 2

V=10.914

3%’
(b) Rectangles whose height is 3 times the base
Y
358
- [ oD

V=35 "csqix

V== C7 gDy = 5.6

(d) Isosceles right triangles with a leg on the base

NS _’ K‘?’Tylz(LS(XS'S(’Q)'JX
ELZ
& I= 50" S
| S - 7’ -"“72
) Ko ‘jl ax
V=)2 . 662

(e) Isosceles triangles with hypotenuse on the base

T

6

s(>0 dx
% 2
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\/:é.Bol

(f) Semi-circles
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Calculus Ma

Ximus

WS 6.3: Volumes

9. (Calculator Permitted) Let R be the region bounded by the curves y = x> +1 and y=x for 0<x<1.
Showing all integral set-ups, find the volume of the solid obtained by rotating the region R about the

(a) x-axis

P
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(d) the line x =—1
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(e) the line y =-1

A%

A

/] Y

L

y=-|

L'

x?l

?@rP@nWASY\u] al
V=) [ 3= en 3 1

\= /D. D53

V="F. 853

(f) the line y =3
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Calculus Maximus

WS 6.3: Volumes

10. (AP 2010-4) Let R be the region in the first quadrant bounded by the graph of y = 2/x , the horizontal
line y =6, and the y-axis, as shown in the figure below.

Ay

Ay \!; /{L . 6) T (b>

0

> X

(a) Find the area of R.

/.
9 (59- %))~ (o)
Arem// SD <(O/Z&>Ul% 54 %@9@
=1 -2y o4~ 36

y 2|7 |8
= (O X - Z X D
(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when
R is rotated about the horizontal line y =7.

?WWMU/WV

v:’rr S: Eéj\/ _ 2&51—/ <‘4 - QD?/] JK

(c) Region R is the base of a solid. For each y, where 0 < y <6, the cross section of the solid taken
perpendicular to @a rectangle whose height is 3 times the length of its base in region R.
Write, but do not evaluate, and integral expression that gives the volume of this solid.

N———~——>

9
377»1; -
() X0 ] X=fy " () X=YY b oz
V =289 (59 dy
é(x)’R’L . y
c_ﬁh - D \/: ?DSD-),T’U al‘ﬂ
Ty >
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Calculus Maximus WS 6.3: Volumes

11. (AP 2009-4) Let R be the region in the first quadrant enclosed by the graphs of y =2x and y = x?%, as
shown in the figure.

(a) Find the area of R.

2
Arer—f (20— )y
D - -2
=% Aéx]o

= (4-)- (¥

4

I

(b) The region R is the base of the solid. For this solid, at each x, the cross section perpendicular to the

x-axis has area A(x) = sin(%xj . Find the volume of the solid.
A
/= L om0 ds
)
2
= - '_7:)1' Cos (“%}‘-)) b

= ’;—T;[u:»'lf-' ‘°$Q

or er Y
-2 [)-]] =
V=-% [ ! U S
(c) Another solid has the same base R. For this solid, the cross sections perpendicular to the y-axis are

squares. Write,|but do not evaluate] an integral expression for the volume of the solid.

H;Xq_ ‘9;/02_7‘
Y= g(?) X= J—z’.‘j('*)
4€TDM H;o 4o \j= L}

\= S:@ —dw )

sy =B -L
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WS 6.3: Volumes
=91

Calculus Maximus
12. (AP 2008-1) (Calculator Permitted) Let R be the region bounded by the graphs of y W

7=y= x> —4x, as shown in the figure.
»

H/// )
|
—X

0
-7 k\\/@m{—cﬁ indersecton
2 ] 4+ X=6 & X =Z-

QI
i U/ on Lalcula/h(!
34
(a) Find the area of R.

/)Yrm——gj(gl «j’g dy
hrea= 4

(b) The horizontal line y =—2 splits the region R into two parts. Write, but do not evaluate, and
integral expression for the area of the part of R that is below this horizontal line.

o

i adevset | a5
= o B
—Z =X Yy W;S (,,Z <X’b/9[><>> A><
X‘:D,%%?:—-P( v 539
= =&
X /' bqs Zleo' numb ers, avt ALB
since ik 1o e Final ansWeET

(c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a

square. Find the volume of this solid.

v:: g;(%\ - az?d)é

= 9.97%

(d) The region R models the surface of a small pond. At all points in R at a distance x from the y-axis,
the depth of the water is given by 4 (x) =3 —x. Find the volume of water in the pond.

=95)n - '3,%() Z
S0 :5 f?@/(;z \/ﬁgb (ﬂx)*%(xD(JY
= Q,2069

Page 9 of 11



Calculus Maximus WS 6.3: Volumes

13. (AP 2007-1) (Calculator Permitted) Let R be the region in the first and second quadrants bounded

above by the graph of y =
\b\// 1+x

Find th fR. : @
(a) Find the area o » cor | ~
5 o
2- -_—

and below by the horizontal line y =2.

- 22,9010

(b) Find the volume of the solid generated when R is rotated about the x-%xis.

O ” :):Q_O’L—«(Z’@D—)L:)O‘X
HEEra \/CTS‘?J[(H,X'L
y=2 R

e (o) Y] v
P e BSH v V=183 190 @

(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the x-axis, are
semicircles. Find the volume of this solid.

b
. (=134 206 ()



Calculus Maximus WS 6.3: Volumes

14. (AP 2002-1) (Calculator Permitted) Let f'and g be the functions given by f (x) =¢" and g(x) =Inx.

(a) Find the area of the region enclosed by the graphs of fand g between x = 1 and x=1.

§15¢) /‘\/@\

/ >x%x¢' g &) Aréa?g (&/x)*ﬂ@)ab(

5;;/ ;/4 222@

(b) Find the volume of the solid generated when the region enclosed by the graphs of fand g between

X = % and x =1 is revolved about the line y =4. @ O O

" QKQ/X y= i Trg [M ﬁ&D ("] %(x)jj)c
U3 e 661)
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(c) Let A& be the function given by h(x) =f (x) — g(x). Find the absolute minimum value of h(x) on

the closed interval % < x <1, and find the absolute maximum value of h(x) on the closed interval

1 :
5 < x <1. Show the analysis that leads to your answer.

e 6 36 Byatte
W) - @j‘ Iy h(£)=E-24

k=0 W(R)= 2220
X= 0.5, .. =A (S'l'vreas*ar) \’\[D/ 9. ’/)’l%
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